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^  GENERAL  CONCLUSIONS 

“>  (>-•  •<.  ■  iur-  > — • 

I  hava  striven,  ie-theaa -researches, ^to  elucidate  for 
the  organs  —  with  the  exclusion  of  the  nervous  ByBtem,and 
the  heart  —  the  prooesa  of  nymphalic  transformations jTte 
review-and— complete  the  r*au3,ts  of  ^ha  fundamental  papers 
of  Kovalevsky  and  Van  Rees^  -to^ua&fy  ^nsa^effBUfl  the  criti¬ 
cisms  of  Berlese  directed  at  the  phagocytic  doctrine,  and  tcr- 
discuss  their  opposing  interpretations.  (  '-r 

As  far  as  the  digestive  tract  1b  concerned,  my  current 
results  confirm  In  all  essential  points  the  conclusions  which 
I  have  formulated  In  connection  with  the  ants.  Hie  phenomena 
revert  to  the  general  laws  of  epithelial  renovation  and  more 
particularly  of  molting;  the  replacing  cells  are  epithelial, 
sisters  of  exuviated  cello;  there  is  no  Intervention  of  for¬ 
eign  elements,  migrating  splanohnoeyfces  or  tracheal  cells. 

In  particular,  the  renovation  of  the  middle  Intestine  may  be 
interpreted  as  the  supsppositlon  of  two  simultaneous  moltlngs, 
followed  by  a  special  differentiation,  which  leads  to  the 
constitution  of  the  new  laaginal  organ.  For  the  anterior 
aid  posterior  intestines,  there  likewise  takes  place  a  sub¬ 
stitution  of  larval  balls  by  lmaglnal  cells,  but  this  sub¬ 
stitution,  Instead  of  being  simultaneous.  Is  slowly  progres¬ 
sive.  Since  the  original  points  of  renovation  are  respec¬ 
tively  restricted  to  two  lmaglnal  rings,  their  proliferation 
gives  birth  to  an  anterior  nozzle  whioh  elongates  toward  the 
front;  to  a  posterior  nozzle  which  elongates  toward  the  rear; 
and,  gradually,  the  larval  oells  whioh  hava  bean  driven  back 
degenerate  and,  instead  of  being  exuviated  in  the  intestinal 
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lumen,  are  eliminated  toward  the  general  cavity  and  become 
the  prey  cf  phagocytes.  In  addition,  at  the  two  ext  rent  ties 
cf  the  digestive  tube  (Proboscis  and  reotal  bulge)  the  reno¬ 
vation  takes  place  in  a  centripetal  direction,  starting  from 
the  hypodermic  hlstoblasts.  Finally  In  the  two  sections, 
•tomodeum  and  proctodeum,  the  renovation  is  not  absolute, 
and  an  the  contrary  allows  the  survival  of  a  certain  number 
of  larval  cells. 

In  regard  to  the  somatic  muscles, '  a  certain  number 
of  them  completely  disappear;  this  Is  the  classical  example 
of  phagocytosis  described  by  Kovalevsky  and  Van  Rees.  1 
have  taken  up  again  the  study  of  this  process  and  have  de¬ 
scribed  its  details.  I  believe  to  have  clearly  established, 
contrary  to  Berleae '  a  .statements,  that  there  indeed  exists 
&  leucocytic  phagocytosis  -in  the  full  meaning  of.  the  term, 
exhibiting  all  the  oharact eristic  stages:  ehlmlotaotlc  af¬ 
flux  of  the  leucocytes*.  Infiltration. of  these  ameboid  ele¬ 
ments  In  the  as  yet  lntact  muBole,  dislocation  of  the  con¬ 
tractile  substance  Into  parcolytes,  the  Incorporation  of  these 
sarcolytes  and  finally.  Intracellular  digestion  of  the 
Inclusions  in  the  phagocytes.  There  never  does  take  place 
a  spontaneous  dislocation  of.  the  muscle;  there  are  no  sarco¬ 
lytes  freely  disseminated  In  the  blood;  only  the  phagooyteB 
which  get  dispersed  onoe  the  incorporation  [of  oaroolytea] 
is  finished,  cast  away  In  the  general,  cavity  the  aaroolytlo 
debris  In  the  course  of  digestion,- and -the  old  degenerated 
muscular  nuclei  In  pycnotlo  balls.  .  , 

These  satiated  phagocytes  constitute  the  sphere  of 
granules  (Eomchenlcugeln  of  the  German  authors).  Their  dis¬ 
persion  In  the  general  cavity  is  not  at  all  the  passive  ef¬ 
fect  of  a  translation  by  an  extremely  slowed-down  blood 
ourrent.  It  is,  on  the  contrary,  the  siga  of  a  true  ameboid 
activity  which  the  Incorporation  of  voluminous  Inclusions 
has  perhaps  made  heavy  but  did  not  completely  suppress.  The 
manifest  proof  of  this  amebolsm  appears  in  the  infiltration 
of  spheres  of  granules  within  the  most  varied  organs.  When 
this  penetration  takes  place  In  the  i paginal  organs  (bypoderm 
In  particular,  muscles,  reotal  papillae,  ovlferous  duct, 
folds  of  posterior  Intestine,  eto.).  Its  sole  physiological 
meaning  is  that  of  a  carrying  of  nutritive  substances  Into 
tissues  in  proliferation.  On  the  other  hand  when  the  Infil¬ 
tration  takes  plaoe  In  the  larval  organs  (salivary  glands, 
hypoderm,  traoheas,  etc.),  it  provokes  or  accelerates  the 
letter’s  dislocation,  and  It  is  followed  by  a  new  phagoeytlo 
aotlvity.  Despite  the  number  and  volume  of  muscular  debris 
which  feed  them,  the  voracity  of  these  phagocytes  is  not 
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satisfied,  and  one  can  see  them  further  distending  them¬ 
selves  by  the  enclosure  of  new  material  which  is  contrasted 
by  its  color  from  the  sarcolytes  in  digestion  and  is  easily 
recognized  by  the  balls  of  degeneration  lent  to  the  ambient 
epithelium. 

There  results  from  this  process  a  variety  of  shapes 
of  spheres  of  granules,  an  extreme  and  often  disconcerting 
chromatic  polymorphism.  Moreover,  because  of  their  dispro¬ 
portionately  Increased  size,  the  spheres  of  granules  are  not 
all  entirely  comprised  In  the  thickness  of  a  section  but, 
on  the  contrary,  distributed  in  groups  in  several  successive 
sections.  It  is  to  these  two  series  of  circumstances,  with¬ 
out  counting  artificial  tears,  that  one  should  attribute  the 
erroneous  interpretations  of  authors  who  thought  to  have 
found  in  theBe  preparations  masses  of  non- incorporated  debris 
and  who  have  believed  to  be  able  to  conclude  that  a  spontan¬ 
eous  dislocation  or  organs  is  taking  place,  a  histolysis 
without  phagocytosis.  The  procedure  of  smear  preparation 
establishes  in  a  conclusive  manner  that  there  are  no  other 
masses  of  debris  than  the  spheres  of  granules,  always  o cur¬ 
taining  a  leucooytio  nucleus.  If  one  doeB  not  pay  any  at¬ 
tention  to  it,  this  weakly  chromatic  nucleus  may  be. hidden 
by  a  voluminous  opaque  ball  originating  from  an  incorporated 
larval  nucleus,-  it  may  be  Irregularly  deformed  between  more  - 
resistant  inclusions,*  but  it  Is  always  present.  In  the  well- 
made  section,  every  time  an  accurate  marking  is  possible, 
one  finds  it  without  exception  in  one  of  the  successive  groups 
of  each  sphere  of  granules.  Always  recognizable,  it  Is  the 
oon  at  ant  element  that  marks  the  morphological  personality  of 
spheres  of  granules;  diverse  disguises;.,  so  to  speak,  of 
identical  leuaoaytic  phagocytes. 

A  point  particularly  subject  to  dlEousslon  Is  the 
physiological  state  of  cells  captured. by  the  phagocytes:  are 
they  attracted  by  the  phagocytes  when  'they  are  still  fully 
intact  or  do  they  display  visible  signs  of  degeneration  al¬ 
ready  before  the  arrival  of  the  phagocytes;  is  there  a  prior 
intrinsic  debilitation  in  which  one  may  discover  the  very 
reason  of  their  destruction  by  phagocytes?  I  have  already 
examined  this  question  at  Imgth  In  my  paper  on  the  ants, 
and  Merrier  has  reoently  reopened  the  discussion  on  the  sub¬ 
ject.  My  present  researches  bring  to  light  some  new  facto 
bearing  on  this  point,  and  1  mjist  say  right  away  that  the 
answer  to  the  above  question  is  not  at  all  an  unequivocal 
one. 
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'.iliua,  In  the  case  of  -8.omabi.-a  unusolea,-  the  .arrival,  of 
the  phagocytes  is  extremely  , premature  in  ..a ^muscle  which,- 
histologically,  is  •. still  ;  completely.  hqroaJjjthe  "mapifested  • 
modifications  are  suhs^uent..to;ith^- immigration  of  the- phago¬ 
cytes  and.  one  may  consider  them  as  the  result  of  the  mechani¬ 
cal  dislocation,  then  of  the  intracellular  digestion.  My 
conclusions  on  this  .point-,,  announced  jsirjc e-;1904^  have ;  since 
been  oonfimed  by:  Merol,er..-.  .The.’.f&ot.a.  ^are'va&alQgoua.  in  re¬ 
gard  to  the  destruction  of; the  -.le^al  .-abdominal  hypoderm . by 
the  spheres  of  granules  :-alraady.-. charged  jwith .  earap.lytes-.  . 


;  i.-.  3..  •  ' -hlvkr.  .-cc  of  ._  ..  .-v- i..:  !.  .  . 

Cn  the  othsX  ■  hsndttone  JJ3<oteO--d:n  V&e  :^pith.^lia«a  .-Of  ^he 
enterior  .and  posterior.  rlptes.fcln.ca-i  -.-in  IWfePiX  rdf  'the  P-°3~ 

terior  racheas,  -.an.  indi sputebl a t deg operation  of  the  cells, 
and  the  phagocytes  .only;  intervene,  in  the-  second,  .instance, 
ingesti^tg  .the  cytoj^La^iic.-.-^>r:,puol.^ar  ftslis  iwhieh  had  been  -.  -. 
formed  already  without t;th%tr;4ntervei)ti^n»:-jr.  •  ^  .0 

:■  •: v:r.s  1::  tc'.df; '■  olbco.  n  his"-  1 

::t  is  even  possible  that  , there  j?rst::&lf  fe.rehhss  -in.,  this 
regard  between  ‘  the  .various  c  cllfty-of  itfee.  same-.tiesiie.-.  -liras-, 
for  the  fatty  cella.,..  ,lBbAgocyt9d1;  in  a iprenata^.  imanner X 
£lx&i  contrary  to  merei^!Alqbs?3rvat.i-o«i.'i%  penetration  of- 
phagocytes  prior '  .to  the ;  yf  5iba«-&egen«r^bfO»  of-Vtfc®  ©woiovs. 
For  the  fatty  o.ells  d&aappeariqg  tat  ttbiO  qa»d-jof  ;th»  WUfftoOsis 
or  oven  after,  the  hAtchdng  ^ocl-osion AhOraffluz  >of  j?hago- 
cytes  and  their,  fusdqnbtft  the  iaurfaqo;^£rthCr.aell  ^precedes  ; ; 
by  -a  long  tlD^e  -the-, death  of  c«13».  already 

enoir.olod  in  a  folliole  of  iphegqo-yte.a,  ^.continues  itainormal  ,;- 
functioning,  and  it  is  only  after  it -has  completed  the  re~- 
sorption  of  its  inolusions  that  it  displays  signs  of  decre¬ 
pitation  and  that  the  phagooytoB±B  is  accomplished. 


In  an  analogous  manner,  we  have  Been  some  cells  to 
degenerate  spontaneously  into  balls,  at  the  extremity  of  a 
salivary  gland,  while  normally  the  dislocation  is  subsequent 
to  the  infiltration  of  the  spheres  of  granules . 


It  should  be  remarked,  moreover,  that  the  larval  ele¬ 
ments  are  sometimes  subjected  to  mechanical  modifications 
comparable  to  true  traumatisms,  and  it  is  especially  in  these 
circumstances  that  one  observes  spontaneous  degenerations.- 
!h±s  is  the  case  of  the  thoracic  hypoderm,  abruptly  covered 
by  an  imagine!  sheet,  and  thus  thrown,  en  bloc,  toward  the 
cavity  cf  the  body,  while  In  the  abdomen  the  substitution 
takes  place  slowly  and  not  all  at  once.  This  is,  further, 
the  case  with  fatty  cells,  rolled  between  the  muscles  and 
bur  stir,:  under  their  pressure.  And  one  may  to  same  extent 
remember  here  also  the  overlapping  of  epithelial  cells 
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restating  from  the  rapid  contraction  of  the  larval  maw 
{jabot)  or  from  the  considerable  shortening  of  the  posterior 
Intestine.  In  all  these  c lrc instances  one  may  attribute  to 
the  meohanioal  causes  a  more  or  leas  preponderant  part  in 
the  observed  phenomena  of  degeneration. 

As  for  the  rest  one  should  not  forget  that  the  ques¬ 
tion  belongs  to  cellular  physiology  rather  than  to  cytology. 
Certainly  the  functional  state  has  its  repercussions  on  the 
structure,  hut  often  a  quite  distant  repercussion;  the  laws 
of  correspondence  escape  us  in  thlB  regard,  and  the  present 
tools  of  histology  are  quite  crude  to  be  able  to  reveal  the 
secret.  It  Is  quite  certain  that  a  subtle  modification  may 
be  sufficient  In  determining  the  ohimiotactic  cell  of  the 
phagocytes  at  a  time  when  this  modification  Is  not  yet  mani¬ 
fested  by  any  visible  alteration}  above  all  It  is  a  question 
of  a  quite  stable  protoplasmic  edifice  such  as  that  of  the 
striated  muscular  substance  or  rather  of  the  inclusions  of 
reserves  such  as  those  of  the  adipose  tissue,  elaborating  - 
products  of  the  protoplasm  and  which  no  longer  form  an  inte¬ 
gral  part  of  the  latter. 

On  thecbhher  hand,  the  quite  manifest  structural 
modifications  do  not  necessarily  merit  the  term  "pathologi¬ 
cal  alteration,"  and  are  not  indubitably  the  sign  of  a  de¬ 
bilitation  of  the  cell.  Thus  we  have  seen  fat  globules 
appearing  in  the  oells  of  the  large  sail  varies  to  be  captured 
by  phagocytes;  but  similar  globules  appear  in  the  bud  of  the-' 
wing  In  the  process  of  proliferation;  and  a  little  later 
these  same  larval  cells  display  modification  which  may  be 
interpreted  as  the  end  of  a  secretory  activity,  as  well  as 
the  start  of  a  degeneration.  A  better  example  is  furnished 
perhaps  by  the  Malpighian  tubes  which  lose  to  a  great  extent 
thsir  histological  differentiation;  one  could  believe  that 
they  would  disappear,  and  if  this  really  happened  one  would 
doubtless  not  hestltate  to  see  In  the  disappearance-  of  their 
brush-like  edges,  in  the  fading  of  their  lumen,  etc.,  un¬ 
exceptional  signs  of  a  spontaneous  degeneration.  And,  quite 
to  the  contrary,  this  is  merely  a  transitory  nymphal  struc¬ 
ture,  starting  from  Which  the  oells  recuperate  their  dif¬ 
ferentiated  structure  when  their  functional  activity  reeumes 
in  the  imago.  The  case  of  musoles  Is  even  more  striking,  - 
due  to  the  contrast  present  between  identical  elements,  of 
which  some  persist  while  the  others  disappear.  It  is  the 
" phagocyte!"  muscles  which  preserve  their  structure}  the 
strlatioa  of  the  oontraetiie  substance  is  only  obliterated 
during  the  course  of  digestion  in  the  phagocytes.  Others, 
oo  the  contrary,  lose  their  fibrillar  constitution,  their 
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sfcriat-ior.,  in  a  premature  manner/  and  are  transformed-  into 
name  gaseous  protoplasmic  masses.  Here  it  does  Indeed  look 
as  if  a  degeneration  were  present,  bat  In  fact  these  are  - 
homogeneous  masses  which,  more  or  less  altered  by  the  addi¬ 
tion  of  Imaginal  myoblasts,  restore  the  striated  muscles  of 
the  perfect  Insect.  The  homogeneous  undifferentiated  stage 
Is  not  a  pathological  state  but  a  -normal  stage  of  the  trans¬ 
formation  between  two  distinct  differentiations. 

We  thus  arrive'  at  the  concept  that,  in  the- phenomena 
of  metamorphosis,  the  loss  by  a  cell' of  Its  histological  - 
differentiation  is  not  necessarily  the  sign  of  a  pathologi¬ 
cal  alteration.  We  are  used,  in  the  normal  epigeneses,  to 
seeing  a  cell  starting  out  from  an  undifferentiated  embry¬ 
onic  state,  then  specializing,  little  by.  little,  into  a  de¬ 
finitive  histological  form;  if  this  differentiation  appears 
irreversible,  isn't  this  perhaps  because  the  aell  takes  its 
place,  or  in  an  lrrevokable  manner,  in  the  physiological  co¬ 
ordination  of  the  organism?  In  metamorphosis  the  histologi¬ 
cal  form  appears  to  us- mors  like  the  vaetUal  imprint  of  the 
particular  function;  and  Whan,  In  the  general  a  demotion  of 
the  organism,  the  oell  momentarily  loses  its  special  func¬ 
tion.  and  passes  over  to  a  slowed-dawn  state  of  life,  or 
lives  in  some  way  a  banal  life  for  its  own  sake,  independently 
of  its  neighbors.  It  loses  at'  the  bame  time  its  differenti¬ 
ated  structure;  but  it-  remains  susceptible  to  a  reaquisition, 
in  the  definitive  organism,  of  an  analogous  differentiation 
at  the  same  time  that  it  resumes  Its  particular  place  in  the 
reestablished  organism. 

One  oan  see  how  oonplex  the  question  is.  In  any  case 
What  we  oan  affirm  is  that  there  does  not  exist  a  general 
condition,  simultaneously  realized  for  all  the  cells  of  the 
same  spades,  but  on  the  contrary  something  personal  to  each 
oell  la  present  which,  at  a  given  moment,  determines  its  - 
phagocytic  destruction  while  the  neighboring,  quite  analo¬ 
gous  cells  are  preserved.  And,  In  a  general  manner,  the  - 
phenomena  progress  from  the  front  to  the  back  which,  more-  - 
over,  is  a  constant  law  of  the  development  of  segmented  ani¬ 
mals. 


I  have  to  return  also  to  a  point  which  I  have  already- 
brought  up  in  connection  with  the  ante;  How  do  the  two  main 
categories  of  phenomena  which  constitute  metamorphosis,  the 
histolysis  of  larval  orgaim -aqd  blitogsneBls  of 
organs,  taka  plaoe  In  time?  The  final  organise  takes  the 
place  of  the  larval  orpnlsm  by  substitution,  and  the  rather 
slow  process  of  its  histological  differentiation  is  only 
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aooompllBhed  at  the  time  of  the  burgeoning  of  the  Imago;  on 
the  other  hand  the  hletolytlo  destructions  are  quite  rapid 
and  take  place  during  the  first  days  of  nympho  sis.  It  would 
nevertheless  be  quite  inexact  to  wish  to  subdivide  the  nym- 
phal  period  into  two  phases:  hystolysis  and  histogenesis, 
since  one  can  say  ir.  a  general  fashion  that  the  beginning 
of  histogenesis  precedes  that  of  histolysis*  Thus,  for  the 
digestive  tract,  the  hypodera,  the  tracheas.  It  is  the  1»- 
aginal  cells  which  proliferate  first,  and  It  is  before  their 
progression  that  the  larval  cells  degenerate  and  disappear;  - 
the  very  fifst  phenomena  of  nympho  sis  are  the  rapid  prolifer¬ 
ation  of  scattered  histoblasts  in  the  body,  and  particularly 
of  the  buds  of  the  head  and  the  appendices;  only  in  second 
place  does  the  histolysis  set  in,  and  the  adipose  tissue 
furnishes  us  the  intersting  example  of  an  Imagine!  organ 
which  attains  its  perfect  state  lmnedi&tely  after  eoloBlon, 
when  the  larval  organ  which  it  replaoes  Is  still  far  from 
Its  final  resorption.  Thus  what  is  taking  place  is  not  de¬ 
molition  followed  by  reconstruction  but  a  progressive  sub¬ 
stitution;  and  the  tissues  in  the  process  of  destruction 
persist  like  guldlgg  scaffolding  until  the  disjointed  histo- 
b lasts  have  made  contact  with  each  other  in  a  final  coordi¬ 
nation  system.  I  am  convinced  that  this  remark  applies  to 
all  oases  of  metamorphosis;  it  shows  how  wrong  one  would  be 
to  consider  these  processes  homologous  to  those  of  &  0108)" 
tri ration  or  a  regeneration,  and  to  compare  the  metamorpho¬ 
sis  to  an  illness  from  which  the  organism  recovers. 

If  one  briefly  examines  that  portion  <xf  the  ensemble 
that  persists,  and  the  portion  that  disappears,  one  finds  a 
general  law  which  I  have  clearly  formulated  in  my  paper  on 
the  ants,  and  which  I  also  consider  valid,  beatdee  the  in¬ 
sects,  in  all  casts  of  matcBorphosls.  That  which  totally 
disappears  are  the  most  strlotly  specialised  parts  of  tbs 
larva;  they  are  simply  ejeoted  to  the  exterior  like  the- 
ohltln  of  the  skeleton,  where  their  substance  is  only  uti¬ 
lised  by  ths  organism  In  a  stats  of  nourishment 

dissolved  by  a  pal  or  digestion.  What  is  totally  built  up 
again  are  the  most  highly  specialised  parte  of  the  imago, 
and  it  seems  as  if  they  could  not  have  any  other  origin  but 
the  embryonic  hletoblaats  which  have  remained  undifferenti¬ 
ated  up  to  the  time  of  ny^khosie.  and  undergoing  at  that  time 
their  first  end  laat  differentiation,  m  addition,  a  certain 
number  of  oellu  or  organa  persist  in  a  more  or  less  altered 
form,  and  are  thus  cannon  to  the  larva  and  the  imago.  These 
are  the  least  specialised  elements,  the  least  indissolubly  - 
linked  to  a  determined  coordination.  They  owe  to  this  adap- 
tatlve  indifference  the  faculty  of  being  able  to  take  their 
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plv.o.i  ir-  two  di??erir*£  systems  o?  physiological  coordination. 
-2-us  ~.o  the  digestive  tube,  the  eplthellm  of  the  aid'll 6 
ixfc-s diins  la  completely  renewed  by  the  pockets  of  embryonic 
calls;  the  larval  maw  is  totally  destroyed  and  an  lm&gla&l 
ring  reconstitutes  on  an  entirely  different  level  a  n&w  maw 
end  a  new  valae;  the  entire  buooal  region  Is  likewise  recon¬ 
stituted;  and  by  contrast,  some  larval  cells  persist  in  the 
middle  portion  of  the  esophagus.  In  the  simple  tubular  com- 
aHd cation  between  the  specialized  organs.  Bie  posterior 
Intestine  Is  the  seat  of  entirely  analogous  phenomena. 

Sms,  further.  In  the  tracheal  systsn  that  which  is 
most  specialised,  suoh  as  the  large  posterior  stigmas  and 
the  main  stems  which  end  there,  is  destroyed  by  phagocytosis  > 
a  mass  of  new  tracheae  develops,  by  contrast,  starting  from 
the  Imagine!  buds,  sad  one  sets,  on  the  other  hand,  the  per¬ 
sistence,  with  a  more  or  less  far-reaching  alteration,  of 
all  those  parts  of  the  larval  tracheal  tree  that  may  be  re- 
employed  In  situ  in  the  new  canalization  of  the  final  organ¬ 
ism. 


Bis  muscles  furnish  perhaps  the  most  remarkable  ex- 
ample,  the  muscles  most  particular  to  the  maggot  completely 
disappear  by  phagocytosis;  the  ones  most  particular  to  the 
fly  reconstitute  themselves  completely  at  the  expense  of  the 
mesoderm  of  the  lmaginal  disks.  And  among  these  two  ex- 
tranes  Is  Interposed,  for  the  persisting  muscles,  a  whole 
series  of  gradations,  with  the  importance  of  the  role  of  the 
myoblasts  in  relation  to  the  larval  muscle  varying  to  the- 
vsry  extent  that  the  lmaglnal  muscle  deviates  by  its  frac¬ 
tion  from  the  larval  muscle  from  which  It  derives  3  in  fie 
abdomen  some  muscles  are  hardly  atlered;  the  flight  muscles, 
on  the  ocr.trary,  are  altered  to  suoh  an  extant  that  their 
transformation  is  the  equivalent  of  almost  an  entirely  new 
construction  of  all  places.  One  should  also  recall  at  this 
point  the  oarleua  case  of  the  intestinal  muscles  of  whloh 
the  myoplasm  alone  is  "phagoaytad,”  while  the  nucleated  ear- 
ooplasm  persists  and  shows  Itself  oapable  of  a  later  regen¬ 
eration  of  a  new  musculature. 

Among  the  phenomena  of  persistence  of  larval  organa, 
one  of  the  most  important  ones  la  that  of  the  Malpighi  an 
tub ob .  <ks a  would  expeot,  it  seems ,  a  destruction  of  larval 
orgiTJi  and  a  burgeoning  of  tmsgtnal  organs,  rich  as  takes 
place  with  other  Insects  Ilka  Ihe  ants,  where  the  metamorpho¬ 
sis  is,  nevertheless,  on  the  whole  much  lass  intense  than 
that  of  the  files.  How,  quite  to  the  contrary,  the  larval 
tubas  pass  to  the  imago  almost  unmodified  alter  having  gone 
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through  an  undifferentiated  stage  where  their  excretory  - 
furiticn  Is  suspended,  supplemented  during  this  tine,  as 
the  case  happens  to  he,  by  the  accumulation  of  urates  in 
the  fatty  body. 

Another  antimony  is  exhibited  precisely  by  this 
fatty  body:  given  Its  function  as  an  organ  of  reserve,  one 
would  believe  It,  a  priori,  to  be  capable  of  aooo^llBhlng 
this  function  as  well  In  the  Imago  as  in  the  larva.:  this, 
moreover.  Is  the  case  with  the  majority  of  inseots  and  even 
of  Dipt  era.  Die  higher  Dipt  era  seat  to  be  the  only  ones  to 
possess  a  fatty  body  particular  to  the  Imago.  And  we  have 
seen  how  the  larval  fatty  body,  persisting  for  a  long  time 
during  nymphosis,  exhibits  this  ourlous  example  of  a  larval 
organ  chose  final  disappearance  Is  only  completed  after  the 
appeared  a a  of  the  perfect  Insect. 

It  is  interesting  to  compare  the  organs  of  the  larva 
and  those  of  the  Imago  also  from  another  point  of  view  whose 
importance  I  have  already  Indicated  in  reference  to  the  ants, 
that  Is,  the  relative  else  of  oells.  Sister  cells  Issued 
of  the  same  embryonic  stock  in  fact  develop  In  an  entirely 
different  manner.  Pocr  the  larval  oells  the  molttpli cation 
stops  even  before  the  end  of  the  embryonlo  period]  their 
lumber  Is  relatively  reduced  and  they  are  sufficient  for  the 
growth  of  the  larva  without  even  dividing,  but  by  becoming 
large  themselves  until  attaining  considerable  proportions. 

Iha  Imeglnel  cells  represented  at  the  moment  of  the  larval 
eolosloo  by  a  relatively  small  number  of  initial  oells,  and 
multiplying  very  little  during  larval  life,  display  or  the 
other  hand,  during  nyaphoais,  an  extreme  activity* of  oaryo~~  . 
kinetic  proliferation.  Thus  their  nmnber  becomes  quite  con¬ 
siderable,  and  their  slsa  remains  relatively  very  small  in 
comparison  to  the  larval  oells  of  the  corresponding  organs. 
Fig.  GLXLX  recapitulates  these  contrasts  and  Table  A  states 
then  precisely  by  giving  numerical  dimensions. 

To  be  sure,  there  ere  a  few  exceptions.  Some  imagi¬ 
ne!  oells  are  of  great  also,  far  exeapls  seme  nervous  gmn-- 
gl Ionic  oells,  the  cells  of  the  rectal  papillae,  the  nutri¬ 
tive  oella  of  the  large  tegumantary  hairs,  sto.  But,  for  - 
these  cells,  the  large  else  Is  one  of  the  special  character¬ 
istics  of  the  1  anginal  histological  differentiation.  And 
these  few  exceptions  do  not  detract  from  the  importance  of 
the  general  remark  recalled  above. 
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Fig.  CTXTT.  -Comparative  table  of  the  else  of  some  larval 
and  lmaglnal  cells;  capital  letters  Indicate  larval  cells, 
snail  letters  lmaglnal  cells.  G,  g  -  fatty  cells;  0,  o  *» 
oenooytea;  H,  h  •  hypodera  and  cuticle;  S,  s  «  salivary 
glands;  I,  1  -  epithelium  t>f  middle  intestine;  N,  a* 
muscles.  (Seal-sohmsatio).  x  270. 

Among  the  higher  Insects,  each  histological  category  is 
thus  subdivided  Into  two  types,  quite  distinct  ss  regards 
their  size  and  often  also  thslr  structure.  Generally  It  is  a 
question  of  distinct,  larval  or  lmaglnal  cells,  which  have 
thus  followed  s  dlfferpit  rovjfce  of  differentiation.  At  other 
tlraea,  on  the  contrary.  It  Is,  as  we  have  seen,  the  more 
plastic  cells  which  pass  frcn  the  larva  into  the  Imago;  their 
alteration  consists  precisely  then  In  the  passage  of  the  lar¬ 
val  type  Into  the  lmaglnal  type.  The  mus ole ■  furnish  the  best 
example  or  this,  ar.d  the  passage  from  large  to  Kali  nuclei 
is  no  longer  accomplished  by  oaryoldnesle  as  in  the  case  of 
the  proliferation  of  myoblasts,  but  by  direct  --  fre<iu€ntly 
multiple  —  division;  thus  this  is  not  s  true  multiplication 
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cf  elements  but  rather  a  subdivision,  a  distribution  of  the 
moles.-?  substance  in  the  various  regions  of  the  cytoplasm, 
comparable  to  that-  often  observed  with  the  maorocuoleus  of 
ciliated  Infusoria. 

TABLE  A 

Comparison  of  the  Average  Dimensions  of  Seme  Cells 


Ttype  of  Cells 


Epithelium  of  middle 

intestine . 

Epithelium  of  anterior 
Intestine  (nuclei ) . . . 
Epithelium  of  posterior 
intestine . 


Dimensions  of  the  Elements  in  p. 
Larval.  Imaginal 


100-150x50 


Salivary  glands. 
Hypoderm . 


Cutiole . . 

Tracheae  (nuclei  in  a  same 

altered  region) . 

Adipose  tissue . 

Oenooytee . 


Muscle*  (diameter  of 
bundles) . . . . 


Muscular  nuclei. 


15x20 


75-100x40-30 


SO 

200-250 

60-70 


100-150  (large 
bwdletj 
10x25  (super¬ 
ficial) 


20-40x10-12 


10  (papillae 
excepted ) 

20 

10-5  (hairs 

excepted) 
30  (very 

variable ) 

6-8 

20  (ajmaytial) 
15x20  (binu- 
olear) 

10-20  (isolated 
fiber* ) 
3-5  (axial) 


It  Is  quite  difficult  to  asoertaln  the  oauses  deter¬ 
mining  these  divergence*  of  else  among  the  larval  end  Imagi¬ 
ne!  oell a.  The  1  vaginal  type  where;  with  six**  being  equal, 
an  organ  is  constituted  by  a  quit*  large  number  of  cellular 
units,  permits  perhaps  a  more  motive  functioning.  I  would 


size  that  la  the  fundamental  type:  the  origii&l  an cast red 
type  among  the  metabolic  insects;  end  slnoo  the  external 
forms  of  the  larvae  have  coenogetlo  adaptations,  the  large 
olxe  of  their  hlatologloal  elements  would  likewise  be  a 
secondarily  aoqulred  characteristic  and  corresponding  to 
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the  fact  that  an  aa  limited  number  of  embryonic  cells  as 
possible  adapt  themselves  to  the  transitory  physiology  of 
the  larva.  These  cells  are  in  some  way  sacrificed  in  ad¬ 
vance;  their  premature  differentiation  arrests  their  repro¬ 
ductive  power;  now  they  are  capable  only  of  an  Individual 
growth.  At  the  same  time  their  so- to- speak:  exaggerated  de¬ 
velopment  momentarily  Inhibits  that  of  other  embryonic  cells 
which  preserve  in  them  the  hereditary  Imprint  and  will  give 
the  true  insect  when*  -on  awalcaning  frpm  their  torpor,  they 
will  be  able  to  msAce  themselves  explicit  In  turn. 

The  organism  of  the  perfect  InsSot  is  thus  constituted 
in'  Its  main  characteristics  of  cells  whioh  are  particular  to 
it,  which  are  essentially  lmaglnal,  predetermined  since  their 
embryonic  origin.  They,  era  the  ones  forming  the  hlstoblasts, 
disseminated  In  enclaves  or  scattered  among  the  larval  organs, 
and  which  proliferate,  during  ayaphosls,  unite  and  arrange  in¬ 
to  new  organs.  Another  portion,  the  least  specialized  one 
of  the  lmaglnal-  organism,  originates  through  a  modification 
In  situ  of  the  —  also  least  specialised  —  part  of  the  lar¬ 
val  organism;  and.  in.  these  parts  the  anatomic  elements  are 
more  or  less  transformed,,  but  preserve  during  the  entire 
nympho ala  their  ohareoter  of  living  cells. 

I  will  recall  here  the  case  of  the  epithelial  oells 
of  the  posterior  Intestine  which,  by  renewing  themselves 
through  caryoklnesaa.  before  forming  the  rectal  papillae, 
eliminate  at  the  same  time  balls  of  degeneration;  and  also 
tbs  case  of  the  Intestinal  muscles.  The  passage  from  the 
larval  type  to  the  lmaglnal  type  begins  here  by  a  sort  of 
oellular  autonomy.  This  process  of  rejuvenation  by  partial 
purification  seems  to  me  highly  worthy  of  retaining  one 1  s 
attention. 

In  the  lmaglnal  histogenesis  the  case  Is  either  that 
of  epigenesis  or  modlfioatlan  in  situ.  Bsrlcse  believed  to 
be  able  to  admit  for  the  mesodersdo  oells  the  possibility 
of  a  dislocation  and  a  migration,  interposing  during  the 
oymphoaes  between  two  states,  larval  and  lmaglnal,  where 
these  oells  are,  on  the  oootrary,  combined  into  tissues. 

This  concept  is  only  aocurete  for  the  fatty  body.  It  Is, 
in  faot,  a  law  whioh  appears  to  be  general  among  the  metse* 
bollc  Insects,  that  the  adipose  calls  associated  In  sheets 
-in  the  larva  liberate  themselves  from  their  mutual  adharences 
at  the  etarfe  of  the  nympho  ala  and  float  freely  In  the  blood; 
then,  before  the  appearance  of  the  imago  they  resume  a  new 
cohesion,  after  e  mixing  whioh  has  more  or  last  displaced 
them.  This  faot  is  made  possible  by  the  physiological 
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cire'jmat.sr.ca  that  each  o'  the  fatty  calls  functions  in  some 
vrsy  fcr  itself  and  is  able  to  fulfill  its  role  of  exchanges 
with  the  blood,  of  accumulation  or  restitution  of  reserves, 
whether  or  not  they  are  agglomerated  with  their  neighbors 
into  tissues.  But  among  the-  Muscidae,  even  this  particular 
case  la  not  realized;  the  de-aggregation  of  the  larval  tie- 
sue  which  takes  place  at  the  start  of  the  nymph oais  is  defi¬ 
nitive  and  the  oells  remain  isolated  and  floating  ’in til  their 
final  destruction,  while  the  new  coherent  tissue  forms  from 
another  origin. 

In  any  oase  I  cannot  accept  Bertese’s  opinion  either 
for  the  muscles  or  for  the  laaginal  fatty  body,  an  opinion 
according  to  which  their  origin  is  the  division  of  chromatic 
balls  resulting  from  the  larval  muscular  nuclei.  A  similar 
evolution,  consisting  of  a  genesis  of  new  complete  cells 
starting  from  exclusively  nuolear  substances  and  making  their 
appearanoe,  on  the  other  hand  at  the  interior  cf  a  phagocyte 
in  order  to  oomplete  itself  in  liberty  outside  of  the  latter, 
would  shook  the  oonoepta  which  we  bellerve  are  those  best 
established  in  regard  to  the  general  processes  of  histology. 
But  we  are  not  reduced  to  this  criticism  a  priori.  Va  have 
seen.  In  fact  that  these  opaque  chromatic  bills,  ingested  by 
the  phagooytes  are  not  afterwards  thrown  out  or  them;  on  the 
other  hand  the  small  discrete  nucleus,  the  leucooytlc  nucleus. 
Is  the  only  living  element,  the  only  true  nucleus  of  the 
sphere  of  granules j  all  the  other  chromatic  balls  which  It 
nay  oontsin  are  always  only  forme  of  pycaotlc  degeneration 
of  ingested  larval  nuolei.  The  division  of  these  balls,  far 
from  being  comparable  to  a  multiplication  of  living  element a 
leading  to  an  laaginal  histogenesis,  la  on  the  contrary  only 
a  dislocation  of  dead  elements.  Moreover  the  forms  inter¬ 
preted  by  Berlese  as  divisions  correspond  much  less  to  a 
ohrcmatolytia  dirt  si  on  of  a  sole  nucleus  than  to  a  simultan¬ 
eous  or  successive  ingestion  of  several  pyoaotlo  balls  by 
the  same  sphere  of  granule.  And  on  the  other  hand  it  is 
easy  enough  to  recognise  in  the  enbryoolo  hiatoblasts  the 
origin  of  the  myoblasts  and  of  the  laaginal  fatty  body.  The 
role  of  the  spheres  of  granules  la  a  staple  role  of  nhago* 
oytcsia;  they  oomplete  the  digestion  of  their  inclusions  and 
disappear}  often.  Infiltrated  into  various  tissues  in  the 
process  of  growth,  they  no  doubt  furnish  them  with  dissolved 
nourishments  but  thsy  never  personally  contribute  to  the 
building  of  tissues. 

To  sua  I  believe  to  have  justified  the  phagocytic 
Interpretation  against  the  orl ti cl sms  or  doubts  which  certain 
authors  have  recently  expressed  on  the  subject.  After  the 
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reservations  which  I  have  expressed  at  the  very  start  or  this 
paper,  I  would  not  here  add  the  oaae  of  Moaoldae  to  that  of 
other  Inseats,  and.  to  permit  myself  to  he  Involved  In  risky 
generalizations.  It  has  nevertheless  teen  obvious  that  soma 
of  my  current  results  exactly  corroborate  those  of  my  previous 
study  on  the  ants.  I  freely  believe  that  for  these  common 
formula  the  extrapolation  is  permissible  and  that,  with  all 
the  metabolic  insects,  there  are  present  three  ensembles  of 
histological  processes:  total  destruction  of  the  most  spe¬ 
cialized  larval  elements;  entirely  new  construction,  start¬ 
ing  from  hi b toh last s  that  have  remained  embryonic,  of  the 
most  specialized  organs  of  the  imago;  and  alteration  in  situ 
of  the  least  specialised  and  most  plastlo  organs  end  oells, 
capable  by  this  relative  indifference  of  taking  a  plaoe  suc¬ 
cessively  in  two  different  phases  of  physiological  coordi¬ 
nation.  These  three  processes  are  superposed  and  affect 
each  other  In  various  degrees;  and  the  metamorphosis  is  the 
more  Intense  or  the  more  moderate  the  more  the  larval  organ¬ 
ism  is  specialized  in  an  aberrant  manner  or,  on  the  contrary, 
the  more  It  has  preserved  the  typical  ancestral  constitution 
and  can  be  better  utilized  In  the  nymphal  building-up  of  the 
perfect  insect. 
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Table  of  Chronological  Agreement  of  the  Principal  Facts  of  Nyisphosie 
in  Calliphora  Fiythrocephala  »g. 

[Translator's  .feta:  This  table  consists  of  11  columns.  The  age  is 
entered  in  the  first  column  and  the  corresponding  events  horizontally 
across.  For  tha  sa>a  of  simplicity  each  individual  ooluro  it  translated 
separately,  and  the  alga  //  is  used  to  separate  one  chronological  entry 
fro*  another. 1 

Column  headed  ay  Axe  r  Pup*  blanch*  *  white  pupa;  he  urea  =  hours;  Jours  * 
days; 

Column  headed  oy  "Hvstolvse  Xusoulalre  (.Muscular  Hystolysis}1:  Large  Number 
of  leucocytes.  Direct  divisions  //  Tbe  leucocytes  accumulate  in  the  vici¬ 
nity  of  the  M.^clei  and, begin  to  dislocata  them  starting  at  the  front 
and  progressing  toward  the  hack  //  Phagocytosis  almost  terminated;  spheres 
or  granules  still  grouped  at  the  site  of  the  muscles  //The  spheres  or 
granules  disperse  in  the  general  cavity  //The  spheres  of  grsnules  in¬ 
filtrate  into  the  salivary  glands;//  invade  the  abdominal  hypodara;// 
infiltrate  into  the  abdominal  larval  musal.es  //  into  the  lmaglmal 
hypodara  of  the  head,  lege,  wings,  //  into  tbe  tendons  of  tbe  flight 
muscles  //  into  tbe  ovary,  tbs  oompoalt*  aya,  under  th*  auaoslatur*  of 
tbs  imagine!  maw,  or  tbs  peotarior  iotas  tin a//  Completion  of  the  dlgaetion 
of  saroolytes  and  //  fatty  degeneration  ox'  tho  pbagooytaa. 

Column  headed  by  "Kistoieness  fliaculaire  (.luacular  Eistoganoais)*;  r.aryo- 
Icinetlc  proliferation  cf  tha  mya blasts  of  the  appemdioas  //  Hyo  cleat*  of 
tha  wing  gain  toward  tha  back  and  surround  the  persisting  larval  nudes 
which  have  become  homogeneous,  //  and  begin  to  dissociate  them.  // 

The  six  masses  of  longitudinslvibratora  are  noted//  Annexation  of  the 
jyod-.its  to  the  par  a  rating/ vibrator  suiclaa;  rough  tendons  of  flight 
auaoloa  //  Fusion  of  myoblasts  of  light  with  larval  musoles  ooaplatad; 
orientation  of  nuclei  //  Fusion  of  myoblast*  with  tho  abdominal  vuooloe. 
Multiple  divisions  in  tho  lago.  dilators  of  tho  pharynx.  //  Fibres  of  logo 
elongate  //  Divisions  into  otaaplots  in  tho  abdominal  araaoie*.  traebooles 
penetrating  into  tha  sarcoplasm  ex'  th*  flight  musoloe  //  expansion  of 
tha  ebdoml nsl  insertions.  Basppomrsnoe  of  atria tlon. 

Column  hoadmd  by  "Intel tin  tfeven  (Hiddla  Intaitiao) Caryoldnotic  pro¬ 
liferation  of  nest*  cf  regaasration  which  spread  to  the  surface  of  the 
contracted  muscular  sleeve  //  Imagine]  cells  spread  in  a  aingls  layer; 
raticulated  tissue  compressing  the  larval  epithelium.  Start  of  the  invasion 
of  the  musculature  //  Imagine]  epithelium  constituted  in  cylindrical 
■  layer.  Phagooytoeia  of  tha  ausoular  tunio  //  Contraction  of  tho  roti-  I 
_aulatod  tissue  i  formation  of  yellow  body  //  Th*  middle  la  tea  tin*  teheel 
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jtSe  shape  of  a  large  spindle  //  vhieti  is  attenuated  at  its  extreaitiSSI// 

>  Reconstitution  of  the  itiagiaal  musculature  //  Curving  into  abdominal  ( 
c  ir o umvolutio ns  //  The  yellow  oody  emigrates  toward  the  case  of  the 
abdomen  //  Differentiation  of  the  rounded  paginations,  brush-like  edge, 
etc. 

Column  headed  by  "Intaacln  Antanour  (Anterior  Intestine)  i "  Retraction 
of  the  larval  maw;  deployment  of  tha  valve  and  proliferation  of  the  imagi¬ 
ne!  ring  H  Proliferation  of  th»  outlet  tube  inward  the  front;  degenera¬ 
tion  of  the  laxval  maw  and  esophagus  //  yaw  completely  disappears  II 
Devaginatlon  of  the  cephalic  vesicle  and  ventral  inflection  of  the 
esophagus.  Installation  of  myoblasts  around  the  outlet  tube  //  Start  o: 
the  avaginstion  of  the  itAginsl  maw  //  Progressiva  alteration  of  the 
larval  ssopnagus  //  Clear  indication  of  the  saw  and  valve  //  Multiple 
divisions  in  the  suscles  of  the  saw.  fediuicuiated  maw.  //  ssopnagus  cos- 
pletel-,  altered.  Valve  well  differentia  tad  //  Folding  of  the  vail  ox  the 
maw  //  Final  differentiation. 

Column  headed  by  "Intel tin.  Poatenaur  (Posterior  Intestine) : "Diminution 
of  the  lumen  /'/  Deploy ment  of  the  imagine!  ring  //  Phagocytosis  of  the 
anal  epnisoter;  start  of  epithelial  dageneratlon  //  Reduction  of  tne 
posterior  intestine  to  an  axial  reotilineal  tract  //  Alteration  of  the 
rectal  oulge;  crude  beginning  of  the  papillae.  //  Junction  of  the  oulge 
and  the  imaginal  outlet  tube.  Multiple  muscular  divisions  //  Folding  ox 
the  wall,  papillae  well  differentiated  //  Accumulation  of  uric  meconium 
In  tha  rectal  bulge  //  Expulsion  of  meconium. 

Column  headed  by  "Tubes  de  Mslaighi  (Malpighian  Tribes)";  Progressive  loss 
of  differentiation  //  Start  of  the  appearance  of  epheroidel  concretions  // 
Cells  vhioh  have  lost  their  diffarentistlon,  with  spheroidal  concretions  // 
Progressiva  disappearance  of  concretions  //  Appearance  of  urates  in  tha 
lumen  //  Return  to  differentiation,  brmsh-like  odve,  etc. 

Column  heeded  by  "ulandse  Sallvairea  (Salivary  Wands);"  Proliferation 
of  tiie  iaagiaal  ring.  Tha  larval  oella,  sprinkled  with  small  fat  grains,, 
display  the  appearance  of  a  seOMtion.  II  Chroma.ic  grabble  a  at  the  sur¬ 
face  of  the  cells  //  Evacuation  of  the  belle  of  aeoretloni  superficial 
ohromatlo  granules  //  Start  of  the  infiltration  by  the  muscular  spheres  of 
granules  //  Dislocation  and  incorporation  by  tha  phagooytoe  //  Dispersion 
of  the  phagocyte*  //  Wall-developed  imaginal  salivary  glands  //  Final 
dif f erentlation . 

Column  handed  by  "Hypoderns  at  Appendices  (Hypodem  and  Appendices):" 
Ceryokinetlo  proliferation  in  the  his  to  blasts  end  the  buds  of  the  appen¬ 
dices  If  Thoraclo  hypoderm  recovered;  degenaration  and  phagocytosis  // 
Infiltration  of  the  abdominal  typoderm  //  Phagooytosis  progressing  to¬ 
ward  tha  back  //  innovation  completed  //  Iaaginal  hypodsra,  cuticle  v<Al 
-differentiated;  hairs,  eto;  //  Progressive  coloration  of  the  teguments. 


j Column  headed  by  "Traohsas  (Traeheas ) n :  Proliferation  of  the  traginal] 
bwU  //  Thrust  of  cephalic  traeheas  //  Inlets  in  the  inaginal  tracheolis 
in  growth  //  Contraction  of  the  large  posterior  trunks  into  full  tracts. 
Degeneration  of  these  trae  ts  / /  Alteration  of  the  longitudinal  thoracic 
trunks  //  Start  of  the  dilation  of  the  altered  traeheas  //  Penetration 
of  the  traeheas  in  the  flight  muscles  //  luaginal  traeheas  with  irregular 
contours;  apparatuses  of  occlusion  of  the  stigmas  //  Distension  of  the 
vesicles . 

Column  headed  by  "Tlsau  Adi  Deux  (adipose  Tissue)  i  *  Accumulation  of  albu¬ 
minoid  inclusions  //  abeinophilic  Inclusions  and  peeudonuclol  //  libe¬ 
ration  of  fatty  a  alia  //  Phagocytosis  of  some  calls  //  Wall  recognisable 
beginnings  of  tbs  imaglnal  tlssus  //  Formation  of  small  sheets  of  fatty 
calls  and  binun lear  osnocytss  //  Astivt  c«7c  kinetic  proliferation  of 
the  imaginal  fatty  cells  / /  Start  of  fat  deposit  / /  Traumatism  and  phago¬ 
cytosis  of  larval  cells,  head  and  thorax//  Formation  of  leucocytic  fol¬ 
licles.  desorption  of  the  inclusions  and  placement  into  circulation  of 
urates  //  Start  of  the  final  phagocytic  resorption. 
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applanation  of  Plates 


I;  Table  of  Chronological  Agveament  of  the  Principal  Facts  of 
Nymphos is  in  Calllphora  eryihrooephala  Mg.£Tr*ncl*tion  of  Tahla  oh  pp 
25  -  Zf  of  this  translation]. 

Plato  II.  Husoular  Hys  to  lysis  (Ferric  Hematoxylin). 

Fig. I.  Transversal  section  of  a  muscle,  showing  the  infiltration  of 
leucocytes,  1.  which  advance  by  following  the  sheets  of  sarcoplasm^ 
interposed  between  the  contractile  columns.  The  bluish  inclusions  filling 
the  protoplasm  of  the  leucocytes  mark  out  their  peeudopodes  clearly. 

H.  muscular  nucleus  in  the  oourso  of  pycaotic  degeneration;  e.  sareo- 
lesuea,  continuing  at  t  into  the  tandon  of  inaartlom  tr,  intramuscular 
trachaolaa.  ?  hours,  x  600. 

Fim  .2.  Longitudinal  saatioa  of  two  araaolaa.  naar  their  insertion  on  a 
common  tendon  t;  leuoocytea  begin  ponetratiag  at  the  level  of  the 
tendon,  and  from  that  location  they  insinuate  themselves  by  lamination 
between  the  contractile  columns;  7  hours,  x  600. 

Fig. 3.  A  somewhat  more  advanced  stage;  the  sarcolemm*  has  disappeared; 
the  contractile  columns,  detached  from  their  tendinous  insertions, 
take  one  sinuous  shape,  and  their  detachment  facilitates  the  more  in- 
tens*/ migration  of  the  leucocytes .  Nuclei  N  are  in  complete  pycnosls. 

7  hours,  x  600. 

Fis.4.  The  leucocyte*  begin  to  insinuate  sharp  peeudopodes  in  the  vary 
thickness  of  the  contractile  ooluraas,  particularly  at  the  level  of  the 
thin  disks,  limits  of  the  musaular  compartment* .  sp,  diffluent  sarco¬ 
plasm,  7  hours,  z  600. 

Pig. 5.  Young  leucocytes  of  a  quite  young  pupa,  showing  their  characteristic 
granules,  x  860. 

Fig. 6.  Leucocyte  at  the  start  of  immigration  in  a  muscle,  containing,  be¬ 
side.!  the  pre-existing  granules,  two  pink  inolhslons,  which  doubtless 
represent  recently  Incorporated  earcoplaem.  x  880. 

Fir. 7.  Beree  leuoooyte  on  the  track  of  a  dlelooetad  soroolamna,  s,  and 
containing  two  pink  inclusion*  which  doubtless  represent  "phagocytad" 
portions  of  this  saroolama.  x  880. 

Fig  .6.  Frontal  section,  perpendicular  to  the  direction  of  dilator  muaolee 
of  the  pharynx.  The  moat  anterior  ones,  >Ja,  of  these  muaclas,  where  the 
striation  and  the  fields  of  Oohnhein  parsiat,  are  invaded  by  leucocyte* 
and  disappear  through  phagocytosis.  The  woat  posterior  ones,  Mp,  much  [less 
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|  eosinophilic,  on  the  contrary  persist:  later  on  they  will  lose  their  I 
'  striation  and  will  toe  transformed  into  syncytial  homogeneous  areas. 

7  hours,  x  400, 

£kai iA  leucocytic  phagocyte  having  incorporated  some  fragments  of 
these  muscles,  x  880, 

Flat#  HI.  Muscular  Hyata  lysis  (Continued).  (Ferric  Hematoxylin) . 

Fig. 10.  ^uits  advanced  dislocation  of  a  muscle  of  the  anterior  region. 
Persia tense  of  the  transversal  etraation  (disks  s)  and  of  the  fibrillar 
structure.  Beginning  of  Incorporation  of  the  first  streolytes  si,  torn 
off  ths  oontraotlle  columns,  and  of  larval  nuclei  N  in  pyenotic  dege- 
nsration.  10  hours,  x  600. 

IkaUt  More  enlarged  detail,  showing  the  mode  of  formation  Incor¬ 
poration  of  saroolytes,  due  to  the  paeudopodes  of  the  leucocytes,  x  880. 


Fig .12.  Phagooytes  beginning  to  resume  s  more  rounded  shape  after  having 
incorporated  a  larger  number  of  saroolytes  or  nuclei.  One  may  see  on 
this  figure,  as  in  the  previous  one.  that  ths  Incorporated  saroolytes 
have  exatotly  the  sane  appearance  as  the  musole  portions  still  outside 
the  phagooytea.  x  880, 

Fls.11.  Advanced  stag#  of  dislocation  of  a  muscle  of  the  anterior  region. 
One  can  judge  that  more  than  half  of  ths  muscular  substance  has  already 
passed  into  the  interior  of  the  phagocytes  in  the  saroolyta  stats.  Ths 
phagoaytas  are  sometimes  fused  Into  giant  cell*,  or  form,  temporarily, 
xultinuclsar  plssmodia.  Ths  not  yet  incorporated  portions  of  myoplssn 
are  notably  reduced  in  relation  to  lhat  they  were  in  the  stage  of  Fig.  10, 
some  fragments  are  even  of  the  alse  of  the  enclosed  saroolytes.  But 
they  all  preserve  ths  same  appearance,  pink  and  striated.  On  ths  oon- 
trtry,  in  the  phagooytea,  ths  included  ssroolytsa  oonoenos  to  taka  on 
s  deep  purple  or  bluish  tint,  10  hours,  x  600. 


Fia.14.  Three  phagocytes  showing  ths  modifications  of  tint  and  structure 
or  included  saroolytes,  indioes  of  ths  first  stsges  of  intracellular 
digestion,  x  880. 


Fig .IS.  A  phagocyte  where  the  transformation  of  ths  ssroolytsa  is  more 
advanced)  one  may  note  at  the  same  time  the  progressive  disappearance  of 
the  orginsl  granulations  of  ths  lsuoooyts.  x  880. 


Fig.  16.  Tbs  saroolytes  have  beooms  homogeneous  and  bluish)  the  granu¬ 
lations  have  completely  disappeared.  It  is  in  this  state  that  the  phago¬ 
cyte*  or  sphsres  of  granules  spread  in  the  cavitary  liquid,  x  880.  i 
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Tub  ausoular  nuclei  in  pyeaoala,  dataohad  before  ln«xrp  oratio^i. 

Two  pyenotic  nuclei  sinultansously  incorporated  by  a  phagocyte. 


Phagocytes  containing  pairs  of  pyenotic  nucld;  shapes  which 
sonatinas  have  been  erroneously  taken  for  divisions,  and  whose  origin 
is  explained  -by  the  two  previous  figures,  x  600. 

Plate  IV.  Middle  Intestine. 

£lgu22x  yttallaa  of  the  Middle  intestine  t  1,  initials  of  pooloats  of 
regeneration.  Tbess  a  alls  May  be  next  to  intraepithelial  treoheoQ.es, 
but  have  no  fanatic  relation  whatever  with  the  Matrix  of  these  traobe- 
oleei  they  are  eaaaatlally  epithelial  oslls.  Youm  naggot,  4  m  long. 

X  400. 

Fix  .31.  Intestinal  epithelium  of  a  nearly  adult  naggot;  the  larval 
cells  are  gorged  with  fat  droplets,  aligned  in  a  radial  direction,  and 
these  drops  display  the  adsorption  activity  of  the  cells  i  on  the  other 
hand  one  never  obeerree  any  ball  of  secretion.  The  o«H»  have 

proliferated  and  ooustituto  ooapaot  neats  at  the  base  of  the  functional 
spithslioM.  x  400. 

TkwaavaMal  aeetiaa  of  the  Middle  lntaettae  in  a  and  iSiloh 
h«  jest  finished  eating  and  prepares  Itself  for  ay^hoaia.  Tbe  food  has 
disappeared,  which  fact  has  aliened  the  redeotioa  in  site  of  this  orgaai 
the  cells  are  still  peeked  with  fat  droplets  in  a  decue  asaaer  (freely 
blackened  by  osaic  acid,  these  droplets  have  conventionally  bean  repre¬ 
sented  in  gray).  The  pockets  of  regeneration,  1,  appear  like  rooriad 
buttons,  projecting  on  the  coelonie  surface  of  the  intestinal  their 
most  superficial  cells,  on  the  intestinal  side,  begin  to  exfoliate  and 
enlgrata  by  iaaianatlag  thanaelvea  at  the  base  of  the  larval  cells  i 
they  will  constitute  the  origin  of  tho  reticulated  tissue,  x  125. 

Fis.a.  Longitudinal  section  of  a  portion  of  the  intestine  in  e  very 
young,  still  idil  U,  p«t.  The  reUoulated  ties  no,  r,  is  null 
•t  the  bone  of  tho  larval  opi  the  lieu,  whose  exuviation  It  detemineei 
the  brush-like  edge  still  persists.  The  Musculature  is  contrasted  into 
e  continue u*  folded  sleeve,  at  whose  internal  swrfaoe  the  t  pookete, 

i,  begin  to  spread  outi  a,  aueeular  naoleus,  surrounded  by  e  acre  ohroMatic 
pretoplasnio  region,  x  225 . 

^notion  of  a  oeotionsf  intestine  in  a  pipt  20  boors  old.  the 
nests  oT  regeaeretioa  hare  flowed  together  end  are  organised  into  e  am 
oontinuoos  epithelial  layer,  e;  to  the  exterior  the  larval  ■oeoalatmT 
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;ha»  been  dislocated  and  destroyed  by  the  phagooybesj  it  la  only  "’“T 
:  represented  by  a  ness  of  apherea  of  granolas,  and  by  tbs  amaoular  calls 
m,  originating  from  tba  eld  libaratad  nuclei;  in  the  Interior  the 
ratio ula tad  tiaaua,  r,  baa  expanded  its  openings  and  raaaablaa  a  loose 
connectiTa  network.  The  larval  epithelial  £,  completely  rejected,  be¬ 
gins  to  degecwr.itMj  oonflnanoo  of  the  calls,  loss  of  the  brosb-liko  edge, 
etc.  x  223. 

?ig.2S.  final  state  of  the  ltagintl  apithellun.  Pupa  IS  days  old.  x  880. 

Plats  V.  Anterior  Intestine. 

Pig.  26.  Larval  new  (jabot)  re tr sated  upon  itself,  end  shoving  only  a 
single  region  of  increased  apithellun,  outlining  a  dorsal  convexity 
(V.,  Pig.  EH.  j).  The  ohltlnous  iatiaa  of  tba  maw,  folded  won  itself, 
oh,  la  rejected  into  the  lawn  of  the  eeophegasi  the  epithelium.  of 
the  new  exhibits  nueerous  forma  of  degeneration,  di  and  its  cello  are 
progresaively  eliminated  toward  the  general  oavity  where  they  beooae  the 
prey  of  phagocytes.  The  amaculature  of  the  new  has  alheedy  disappeared 
to  a  great  extent  and  it  only  represented  by  a  mass  of  spheres  of  granules. 
In  the  ldvar  part  of  the  figure  one  can  see  this  dislocation  which  con¬ 
tinues  by  rupture  of  the  saroolsane  s.  and  infiltration  of  the  Isooo¬ 
cytes  1  into  the  larval  mseulature.  6  hours,  x  400. 

flf .  27.  Degeneration  of  the  posterior  region  at  the  esophagus,  in  the 
area  sherd  the  anterior  edge  ef  the  Imagine!  outlet  tube  a  Inai wastes 
itself  in  e  bevelled  fens  under  tba  larval  cells.  The  calls  flow  together 
and  their  avtoplasn  degenerates  into  balls  di  the  neolei  N  ere  streak 
by  ahrenatelyelsi  0,  ahitlneea  salting  ef  the  eeophaguei  p,  a  tone  to 
gastric  plexus  1  laeseoytaa  1  are  dialsoated  and  sot  an  phagooytee  on  the 
auaoulature,  end  absorb  rejected  epithelial  elements.  6  hours.  x  400. 

flats  VI.  Anterior  mte stine. 

hm.  M.  Degeneration  and  sliainstion,  toward  the  general  cavity,  of 
oells  of  lsrval  saw.  6  hours,  x  400. 


T-“t<~r'1  outlet  tabs,  with  oaryofclneUc  divisloae  •  at  the  free 
surxaae  of  the  epithelium  a,  ring  of  support  ef  the  heart  o.  Between  the 
deep  fane  ef  the  «plth«llua  end  the  heart  a  ooeplnx  tissue  develop#  in 
which  oasyctSwaeac  ere  alee  ebaerved.  The  eeet  relaxed  peripheral  pert  of 
this  tisane,  ef  reticule  ted  appearance,  particularly  infiltrated  with 
sphere#  ef  granules,  certainly  oonstitutee  the  atsaatogastrio  nervous 
plexus  pt  the  deepest,  asst  ooapeot  pert  whlsh  is  confined  to  the  apithe¬ 
llun,  genres  ants  the  iacglaal  syoblairUi  but  the  limit  is  not  decisive 


between  these  twe  categories  of  slsnsot*.  I,  persisting  larval  nos  dee. 
Salon  ud  to  the  left,  portions  of  Isrvsl  nasals*  M,  lent  to  s  aslghbdrii* 
wee  tie  a.  32  hows,  x  600. 


!  Fir.  30.  Folds  of  iTaginal  uu,  la  the  sbdoalnal  cavity;  only  the  epl-  I 
thslina  is  conxoluted,  without  being  followed  by  tho  vascular  network; 
spheres  of  granules  begin  to  be  infiltrated  between  the  tuo  tunics 
of  the  organ,  in  the  depth  of  its  folds.  13  days,  x  225. 


Fii.11.  Oif^mntiation  of  the  iaaginal  valve.  n./opflSeliui  persisting 
in  the  port,  tor  region  of  the  osophag’m  J,  tube  leeding  to  the  teav  end 
continuing  la  tho  direction  of  tho  esophagus;  a,  portion  of  nervous 
oonnootivo  tissue.  12  days,  x  225. 


Plata  VII.  Anterior  and  Poatarior  In tae tines . 


Hs. 12.  Complicated  plaiting*  of  tho  epithelial  tunic  of  tho  aaw,  and 
penetration  of  apherea  of  granules  as  far  as  the  deepest  folds;  the 
musculature  a  does  not  follow  the  general  contour  of  the  organ.  15  days, 
x  400. 


Fie.33.  Region  of  agreement  between  the  iaaginal  outlet  tube  and  the 
posterior  ending  of  tho  esophagus;  J,  start  of  tho  evagination  of  tho 
iaaginal  newt  n,  njotalaats;  H,  larval  auaclae.  The  larval  epltballm 
partially  daganargggg^end  Is  Inflltretad  by  phagtoytes  which  aboorfa  its 
debris;  in  front/bBKn  to  arrive  also  rone  iaaginal  oalla.  in  earyoklnatic 
prolif aratlon  «.  3  days,  x  400. 

Fin. 34.  Iaaginal  outlet  tuba  and  start  of  posterior  larval  intestine,  TM. 
felpighl  tribal  *,  earyeldnasas  on  the  aorfeoo  of  the  Iaaginal  epitheliums 
d.dageneretlon  of  the  larval  epithelial;  H,  pareieting  larval  nosolea; 
the  ldwle  plunged  into  a  mm  of  spheres  of  granules.  46  hours,  x  400. 

FIs .-33.  la  islet  of  the  posterior  intestine  in  degeneration,  in  the  midst 
of  a-  compaot  mm  of  sphere  of  greaolM,  eg,  charged  with  nuaoular  or 
epithelial  debris;  d,  epithelium  in  da  gene  rattan  and  alindneted  toward  the 
coaloaa;  a,  nuaoular  calls  originating  from  the  larval  musoulature  and 
waioh  will  persist  by  reconstituting  the  iaaginal  naeoulatura.  46  hours, 

X  400. 


P^ft|  Yfffr  Pbatarlor  Iatastlna;  ^rpodarn;  Tracheae  (hemal  w  soalns-agrantla). 


Fin. 16.  Trans  varee  a  action  ef  the  treat  of  posterior  intestine  in 
ration;  ell  around,  a  dense  accwilatioa  ef  spheres  ef  granules,  often 
oharged  with  sarooiytM  (orange)  a,  end  uhiah  absorb  in  situ  tho  belle 
of  eytoplaenle  dagenoration  sad  the  pyonotin  aaalei  of  the  ^Itheliua 
(violet- isv.  inelueiene).  Ze  their  inters  tie  ea  the  aneoloe  are  noli»i 
in  the  oouraa  of  alteretlee.  4  days,  x  400. 


Fig. 37.  Analogous  eeotina  at  a  level  tfcsre  the  epithelial  aawbren*  in 
_2Dly  formed  of  three  oells,  for  the  tine  being  still  in  good  ooaditlos. 
4  days,  x  400. 
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!  Fls.18.  Degeneration  and  phagocyte.!*  of  thr  thoracic  larval  hypo—  ] 
derm,  rejected  la  th*  ooelmoe  by  tha  overlapping  of  the  inaginal  bypoJ 
dera  (region  fa  of  figure  LX XXV).  Tha  orange  inclusion*  are  aaroolytes 
carried  in  fro*  the  outside  by  th*  spheres  of  granules.  Some  hypodermic 
cells  are  still  nearly  normal;  other*  nanlfestly  degenerate  and  are 
resolved  into  balls  which  are  then  incorporated  by  tha  phagocytes.  20 
hours,  x  400. 

Fig. 39.  Phagocytosis  in  situ  of  the  ahdoaiael  hypodermic.  Invasion  by 
spheres  of  p-wlee,  eventually  charged  with  sarcolytaa  «  sdu.ch  cut  up. 
aa  if  hy  a  poacher ,  tha  larval  oalle,  and  tear  thaw  off  into  ftepwate 
which  beooaa  rounded  and  form  violet— i*h  inclusion*.  V,  "pbagoeyted* 
nucleus .  3  days,  x  660. 

Fig .40.  Stage  analogous  to  the  previous  one;  oung  leuoooytao  1  parti¬ 
cipate  in  the  phagocytosis  with  the  spheres  of  granules;  K,  two  hypo¬ 
dermic  cells  detached  from  the  surface  end  surrounded  by  phagocytes; 
the  sphere  of  granule  sg  still  contains  sons  sarcolyt's  in  pro¬ 
cess  of  dipgloa;  the  other  phagooytes  hardly  contain  anything  but 
inclusions  torn  off  from  the  hypoderm.  3  days,  x  680. 


Fig .41. 
x  oooT 


Phagocyte  that  baa  Just  incorporated  a  hypodermic  nucleus  ■ 


Fix.  41.  Slice  of  a  aphara  of  granules  containing  lael— Iona  of  hypo¬ 
dermic  origin,  in  particular  a  assises  S,  «4oa«  ohraawtaljreis  begins. 

The  leucooytio  nucleus  is  eot  tanl  vdod  in  this  sllee.  x  600 . 

Fig .43.  Sphsre  of  grenules  vhioh  has  incorporated  numerous  pyonetlo 
balls,  originating  from  the  abortion  of  ixuginal  hjped emie  cells.  These 
foms  have  sometime  been  taken,  erroneously,  for  stages  of  division, 
x  600. 

Fix  .44.  Portio*  of  epithelial  lining  of  a  large  longitudinal  tree  heal 
trunk  in  a  region  share  it  solispeoe  epos  itself;  oh,  ahitinoue  intis*; 
whioh  is  oruwplad  and  penetrates  into  the  anf  rao  tare  1  ties  of  the  epi- 
thellua  where  it  sppaara  to  bo  raooshed;  d,  inclusion  ooslsg  wlthowt  any 
doubt  frww  this  reserbod  o  hi  tin  .  31  ho  ere .  x  400. 

Fia.45.  Imagine!  trachea  at  ths  bass  of  e  lsr.  Transvaresl  soetise. 
showing  ths  oospllostlsn  of  the  imeginal  surface  in  relation  ts  the  aya- 
phal  cylindrical  intis*.  10  days,  x  400. 


Fists  U.  Salivary  Glands  (Ke—lum  eoslne-aarantia). 


Hi. 46. 

1  and  by  a 


Start  of  invaalaa  of  tho  salivary  gland  by  young  ieneooytee. 


1  and  by  spheres  of  gramOea  e! 
“the  large  salivary.  3  days. 


charged 

.  x  600. 


ed  with  aaroolytes,  a.  I,  aaelaw* 


aa,  1. 

*J 
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A,  detail  of  the  pro topi aiaatic  network,  showing  the  chromatic  granu¬ 
lations  deposited  on  its  openings* 

!£.  ’.47.  Intensive  infiltration  by  the  spheres  of  granule*  charged 
•aroolyte*  at  tha  sell  vary  sell  now  only  appears  like  the  gangue  of 
a  aort  of  pudding*  S,  Its  nucleus i  a,  muscular  (larval)  nucleus  incor¬ 
porated  by  a  sphere  of  grannies .  3  days,  x  600. 

fir .46.  Cell  of  salivary  gland  infiltrated  with  spheres  of  grannies  which, 
in  addition  to  tha  aeroolytoa  a  taken  froa  tha  outside,  begin  to  exhibit 
rounded  inclusions,  reticulated  or  hoaoganeous  ones  whoa*  violet  coler 
as  wall  as  atruotura  clearly  indicate  that  they  are  portions  of  tha 
salivary  call  ltaelf,  torn  off  in  situ.  3  days,  x  600. 

Fig .49 ,  Appearance  of  the  ensemble  of  a  portion  of  salivary  gland  gat 
in  course  of  dialooation  and  advancod  phagocytosis;  0,  larval  adipose 
cells!  i,  wall  of  Biddle  intea  tine.  3  days,  x  225. 

fix. 10.  Pegs  Deration  into  balls  of  sons  calls  in  the  neighborhood  of 
the  excretory  tube,  independent  of  the  action  of  the  phagocytes!  1,  in¬ 
filtrated  leuoooytai  ad.  nuoleua  In  degeneration.  46  hours,  x  400. 

Plata  I.  Tracheae. 

Terminal  posterior  region  of  tha  groat  longitudinal  trunk  in  its 
preserved  section;  degenerations  and  alterations  of  the  epithelial  matrix. 
Further  back,  the  lsrge  trank  is  tronsfamed  into  s  fall  tract  T  which 
extends  through  tho  entire  longth  of  the  abdoaea  up  to  the  posterior 
stigma;  t,  nysphal  treoheaa  of  the  tail  of  the  hornet  v,  trachea  distao- 
ded  by  air  where  thore  is  Iwewrted  also  e  tendon  of  aplauaohalo  ns  ole. 


ded  by  *ir  where 
46  hours,  x  400. 


Fi|S.  g.  Treat  in  degeeeretioa  of  tha  leagdkadlaal  track.  46 


fia.fl.  Two  partisan  of  the  treat  in  degeneration!  fesaatioa  ef  oytoplsa 
balls!  ohroaetalysis  ef  tho  nuclei:  infiltration  of  spheres  of  granules; 


t,  imagine!  trachea*,  46  hoars,  X  400. 


flt.tt,  Trsnfrarse  soctioo  of  tha  tract  in  degeneration!  invasion  bgr  tha 
spheres  of  granules.  46  hours,  x  400. 


Fia.M.  Analogous  see  tine,  farther  beak.  46  hours,  x  600. 


Fls.jfe.  Altar* tine  ef  the  large  thoracic  bed  T,  at  the  level  ef  the 
■oeethorvtlo  itlpe  at|  Infiltration  by  ephsrae  of  graaulae  which  pre¬ 
viously  bad  *p4*f>nytaA*  fatty  cells ,  and  which  era  inearparatiag  tho  de¬ 
generated  epltksTlal  Celle .  3  days,  x  400. 


Urge  i 
afiltre 


J 


;  Plata  XI.  Muscles  and  Adipose  Tissue  (heaslun-eoslne-eurantie). 


Fig.S?.  Group  of  ioagiaal  cells  end  spheres  of  granules,  in  the  po¬ 
sterior  angle  of  an  abdonlnal  segment;  g,  fatty  calls;  Oj  oenocyte;  N, 
larval  nuoleus,  doubtless  hypodernio,  In  degeneration  In  a  phagocytes 
the  lauoocytlc  nucleus  la  in  the  neighboring  section.  12  days,  x  880. 


fis.SB.  Abdominal  suacli,  to  which  soma  lnsglnal  myoblast*  era  fusing,  a. 
iTlsml  owOol  emigrated  in  depths  n,  nuelel  of  fused  ayobXeete. 

7  days,  x  600. 


Fin.S9.  ViAwtrimi  ousel e,  that  haa  bacons  bo  ns  gaseous,  longitudinal 
section;  i,  beginnings  of  adipose  tissue  (liwglnal);  n,  myoblasts i  N 
larval  nuclei;  n,  imaglnsl  nuclei;  sg,  spheres  of  granules  charged  with 
larcolytss,  penetrating  into  the  muscular  ayncytlun,  the  hypodem; 
t,  tendon  of  Insertion  of  nuscle.  7  days,  x  600. 


'Transverse  section  of  a  cephalic  Imagine!  "1»de  fiber.  18  days. 


n*.6l.  Transverse  a  eat  loos  of  musole  fibers  of  lege,  still  imperfsotly 
developed .1?  days,  x  680. 

fix. 62.  t— c^.i  sheet  molded  on  e  sphere  of  gremleei  the  leueooytlo 
nucleus  is  in  the  neighboring  section ;  gn  ineginel  adipose  syncytium; 
o,  Wgieal  oenocyte;  N,  phegooyted  larval  nucleus  in  degeneration.  Ik 
days,  x  880. 

Fls,i1.  Thoracic  inaglnal  adipose  tissue  g,  in  content  vith  the  hypo- 
denj  ph,  giant  (tails  formed  by  the  fusion  of  spheres  of  granite  sg, 
»»hiah  have  digested  their  enclaves  and  only  contain  fat.  17  days,  x  880. 

Fla  .61.  Caryokimstlo  proliferation  of  fatty  calls  in  an  Imagine!  sheet 
piths  abdomen.  Ik  days,  x  860. 


Fla .6i.  T—yi—l  sheet  beginaing  to  be  charged  with  fat;  la  the  violaity 
sphsv-m  of  granules  oonyleting  the  digestion  of  their  Inclusions.  1? 
days,  x  680. 

Fla. 66.  T— f*"-1  sheet  molded  on  s  sphere  of  granules  peaked  with  seroo- 
lytee.  15  days,  x  680. 

Fin  .67.  Altered  ebdoalaal  nusole,  nontalning  in  its  axis  three  spheres  of 
Ipanuleis  sg,  oonplettag  the  dlgeetioa  of  their  earoolytos.  B,  larval 
amolaoM  n,  ijMgiael  neoleee.  The  seetion  ahevee  through  at  the  neigh¬ 
borhood  of  the  laeerUaai  it  alee  dose  not  contain  the  wall  nuolei  in 
!  chaplets  ehioh  oootgy  the  axis  of/cMtraotile  oolane.  17  days,  x  600. | 


uolei  in 
,  x  600.] 


|  fl«t. 63.  Cephalla  inaginal  adipose  tisane.  15  days,  x  880.  “I 

Iftiaoolap  Histogenesis 

Pi*.  69.  Transverse  section  of  ths  rough  piece  of  the  latitudinal 
vwrator  muscles  oa  the  left  side;  waive  proliferation  of  syoblasts  in 
the  midst  of  thieh  are  iaawrsed  the  six  syncytial  regions  deriving  fro:/i 
larval  nusclas;  the  latter,  in  which  one  still  finds  large  original 
nuclei,  increase  by  apposition  of  nyoblasts.  5  days,  x  225. 

?ja«70.  Detail  of  the  preceding  figure,  showing  the  carvo kinetic  nulti- 
plioation  of  eyohlaats  *  end  their  progressive  fusion  with  ths  larval 
aynoytial  aaev.  5  days,  x  1100. 


■ffW/ 

r> 


r.T"l  (Tj  ■ 


t  all  fused  with  the  aynoytial  masses.  Zo  the  letter  the  small 
nuolei  are  oriented  on  the  prisaetlo  euifaoes  exhibit  in  seotloa 

e  pentagonal  nosaical  design.  6  days,  x  225. 

Flg«?2.  Transverse  ssotion  of  a  persisting  shrink  wai  msole,  transforsed 
into  a  homogeneous  wi;  iaaginal  nyoblasts  n  are  fusing  with  it;  U. 
larval  nucleus  •  nigra  ted  to  the  depth.  7  days,  x  800. 


r' 


r.r  i-  .H 


■ration  of  myoblasts  •»  multiple  aaeloer  divisions  la  the  ^oblasts 
whioh  have  become  fusiform  |  d.  mass  la  ahroMtolyUo  degeneration.  ?  days 
jc  uOO  • 

Fie****  Tw>  vioiaal  mumoulmr  bundles  of  the  dilator  inmolam  of  the 
pharynx  (f rontn»ph«mingeal) .  One  of  then  derives  manifestly  from  the 
alteration  of  a  larval  fibre;  H,  larval  nuelaua,  n,  t«ag<«al 
deriving  from  the  fusion  of  the  ^yoblaate  and  nultiplying  by  direot 
divisions  in  chaplets.  The  other  displays  Multiple  nuclear  divieioas,  k, 
and  doubtlasa  originates  exolusively  fron  xyoblasta.  7  days,  x  600. 

Plate  Tin,  larval  Adipose  Tissue  (Bssalum  eceine-aurantla). 

Adigeee  tissue  of  e  rather  eld  maggot  1  Hgl Timing  of  the  appsarsnos 

with 

Hj^6»  Patty  eell  of  e  yoemg  pupal  inclusions  /  peesdenuolel.  7  hears, 

M.  Petty  Oephalio  oell  of  e  pupa  of  5  days;  iMolneions  with  diverse 
ties;  the  polarised  distribution  of  the  inclusions  is  act  a  general 
faot.  5  days,  x  hOO. 


ria.7ft.  Urvtl  fatty  sail  1a  tha  abdone n  of  ax>  1  — f  wblob  has  just  ( 
appeared!  large  eosinophilic  Inclusions  without  paeudonuelal .  x  400. 

Fla.  79.  Larval  call  in  the  procaaa  if  resorbing  lta  albualnoid  inclu¬ 
sions,  and  whoa*  site  ia  already  notably  reduced.  1?  days,  z  400. 

Fig .80.  Call  of  even  acre  raduoad  si*e,  1?  days,  x  400. 

Fig. 81.  larval  thoracic  call;  the  albuminoid  Inclusions  ara  to  a  treat 
part  rasorbad,  and  tha  urataa  (pseudonuclei)  ara  placed  back  into  cir¬ 
culation!  leucocytes  1  bagis  to  surround  tha  call  and  to  fan  a  follicle 
to  tha  letter.  Thaee  lnoovytaa  appear  to  be  spheroe  at  granules  that  have 
ooayleted  tha  digestion  of  their  laol.ua loo* .  10  days,  x  080. 

Fla .02.  Call  freed  of  its  urates  and  raaorblng  its  albualnoid  inclusions; 
alas  already  Markedly  raduoad;  1,  leucocytic  fpllicQ*  Abrtonen  of  an  laago 
which  has  just  appeared.  Sana r.  x  880. 

Fit .83.  Coll  where  the  resorption  is  still  nor*  advanced,  sis*  even 
aora  reduced.  Abdoaen  of  an  laago  that  has  just  appeared.  Sneer,  x  880. 


Flr.84,  Cell  where  all  inc lotions  have  disappeared.  Sine  raduoad  to 
the  oiAiauBi  the  lnuoooytic  follioe  ia  oo^leto  (1),  and  the  annlena  of 
the  call  begins  to  dageaereta.  laago  taken  in  liberty,  a  880. 


fia.es.  thro  up  of  three  larval  sells  in  the  aidat  of  sheet*  of  insginal 
tissue,  m  ana,  tha  nuolaoe  hea  aat  yet  dagaanratadi  in  the  ether,  it 
ia  reaalvad  into  a  star  shaped  ahranebalytla  naaa;  tha  third  in  - ir^fl i 
taly  dial  ana  tad  by  the  leans  cytea  of  the  eld  fnllioe  ph,  nhioh  penetrate 
into  lta  Interior  and  ahaarb  sons  chronatolytle  ball*.  Inage  tain*  in 
liberty,  x  880. 


flits  HY.  Adipose  Tissue. 


Fir  .86.  Larval  anil  taken  between  naseular  fibers  f,  perpendicular 
to  the  plane  of  tho  figure  and  bursting  under  their  pressure!  at  the 
periphery  leuooeytae  1,  ianeiperatlng  their  dahris.  lead,  1)  dsgre,  a  600. 

fin.  87.  larval  eeU  lanUatad  heUneen  nueeelar  fibres  and  Infiltrated 
by  jfcagoeyteei  tha  nualena  display »  a  snnifust  ak.rean talywia .  8a ad.  x  600. 


fit.M.  Larval  oall  0,  taken  Wtuws  a  auscelar  fibre  and  the  inagjnal 
bypedarn  hi  it  befiaa  ta  be  attacked  at  its  periphery  by  phagseytsa; 
g,  ahsst  of  inigiral  adipose  tissue,  da  Drived  of  oanocjte*.  Thorax, 

15  days,  x  600. 


Fie .89.  Larval  oall  laaiaated  between  suscular  fibres 


sad  infiltrated^ 


p 


;  by  phagocytes  1;  the  nucleus 
s  15  days,  x  600. 

Fie. 90.  Larval  cell  attacked 
still  normal.  Head,  15  days. 

Fig. 91.  Cephalic  iaaglnal  adipose  tissue.  18  days,  x  880. 

Plate  XV.  adipose  Tissue  and  Muscular  Insertions 

Fig.  92.  Thoracic  imaginal  adipose  tissue  a;  p,  pXasnodiun  of  phagocytes 
having  digested  their  inclusions.  1?  days,  x  80O. 

Fig .93.  Abnowal  larval  adipose  cell  with  four  nuclei.  Aged  maggot,  x  225. 

Fig .94.  Shasta  of  imaginal  adipose  tissue  g,  insinuated  between  large 
fstty  larval  calls  still  persisting,  Gj  0,  oeaocytes  of  ins  go;  p,  hair. 
Trachea*  begin  to  penetrate  into  the  iaaglnal  adipose  tissue;  the  leuco¬ 
cytes  begin  to  organise  themselves  into,  a  follicle  around  the  larval 
cell#,  G.  Abdoaan,  18  days,  x  600. 

?la«95«  Insertion  of  longitudinal  vibrator  anaolea  on  the  thoracic  te¬ 
guments.  Hypodermic  cells  drawn  out  into  long  tracts  between  which  larg* 
larval  calls  sad  epheree  of  granules  insinuate  then* elves;  t,  tracheae 
comprised  between  the  macular  aassao;  in  those  latter  ones  one  »vn 
note  the  persistence  of  larval  macular  nuclei.  13  days,  x  22$. 

Insertion  of  thoraolo  Iaaglnal  auaolos  on  an  spodaae;  filifom 
constituted  by  hypodermic  a  ells  h,  disproportionately’  elongated. 

17  days,  x  600. 

Plate  UTI,  Various  Tissue*  (Borrel'a  liquid,  aagenta,  pioro  iadigo- 
oaraine.  The  color  of  the  protoplasm  has  aoaotlaaa  boon  slightly  trans¬ 
posed  in  order  to  facilitate  lithographic  reproduction). 

Fig .97.  Wall  of  larval  mw  (jabot)  and  its  contents  where  bacteria 
swam,  o,  chi  tin;  e,  epithelium;  a,  auaole;  a,  ingested  muscular  debris. 
Maggot  4  ok  long,  x  880. 

Fie. 98.  Two  adipose  cells  of  a  quite  young  larva,  z  880. 

Fla. 99.  Adipose  cell  of  e  aaggot  4  mm  long,  x  880. 

FIs  .100.  Two  spheres  of  granules  containing  et  the  asm  tlae  qplte  vo- 
luwinous  aaroolytee  (yellow),  and  fat  droplets.  Old  pupa;  x  6<X>-. 

{ FIs  .101.  Two  spheres  of  granules  acre  advanced  in  their  digestion;  J 


does  not  yet  exhibit  chromatolysis.  fieaO 


at  its  periphery  by  phagocytes;  nucleus 
x  600. 
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|  pm  still  contains  two  small  aarcoljrtio  incinsions,  tbs  otcar  no  lorxgaj 
contains  anything  but  fat.  x  600. 

Fig.  102.  Isolated  insertion  of  a  larval  nusels  on  the  hypodern.  The 
sarcoleoma  01'  the  attsole  s  is  continued  dirudtly  with  basal  b  of  hypo- 
d«ni  H.  The  hypoderaic  tonofibrila  are  prolonged  by  a  convergent  cone 
of  striae,  stratified  throughout  the  entire  acidophilic  chitln,  vp  to 
th*  chromatic  o  hi  tin.  Adult  maggot,  x  600. 

Fla .101.  Iaaginsl  adipose  tissus  and  osaocytes.  Aooonan.  Imago  at  tbs 
moaaat  of  aoloslon.  x  POO, 

fix.  104.  Imagine!  adlpoaa  tissue  and  oeaooytaa.  a,  vsatral  subtagueea- 
tary  nusdas.  Abdonan.  Imago  aftar  hioaraattoa.  x  830. 

fig. 105.  Cephalic  Iaagiaal  adipose  tissue.  Imago,  x  doO. 

fig.  106.  Lug  Inal  adipose  tisuue  and  oenocytas  in  a  feasls,  exhausted 
at  the  time  of  egg  laying.  Total  disappearance  of  fatty  reserves,  x  400. 

fit.107.  Small  pari  cardiac  calls  with  inclusions  ehich  sssm  to  bs  bso- 
tsria,  daspits  the  feet  that  the  oalla  ara  gaoa rally  ooaslderad  luoapabla 
of  phagocytosis.  A  cinits  Tseng  maggeti  aasa r.  x  600. 
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